EFFECT OF AN ELECTRON BEAM ON THE CURRENT CONVECTIVE INSTABILITY
The current convective instability (CCI) has recently been cited as playing a role in the generation of scintillation causing large scale size plasma irregularities in the diffuse aurora Chaturvedi and Ossakow, 1979; Keskinen et al., 1980; Vickrey et al., 1980; Chaturvedi and Ossakow, 1981 ; Keskinen and Ossakow, 1982; Rino and Vickrey, 19821. This instability is caused by a field-aligned current in the presence of a transverse plasma density gradient in a collisional plasma [Kadomtsev and Nedospasov, 1960] . In the diffuse auroral situation, it is generally recognized that a significant part of the observed field-aligned current is carried by the cold ionospheric electron component, drifting relative to ions. It is this electron drift that causes a variety of current driven plasma instabilities in the system, such as the current convective instability. However, a precipitating flux of soft energetic electrons are also present alongside the cold drifting electrons in the medium.
In our previous work only the cold electron drift component was considered.
In this note, we have examined the effects of an electron beam (in addition to the cold drifting electron component) along the magnetic field on the current convective instability. It is found that, though the presence of an electron beam modifies the current convective instability growth rate, in the diffuse auroral application, such effects are practically negligible.
We follow the approach outlined in Ossakow and Chaturvedi [1979] in the linear stability analysis. The coordinate system has the magnetic field aligned with the z-axis, as does the cold electron drift v o . A density gradient along the y-axis and an electron beam of density nb and velocity vb2 are also present. In the following the beam and the cold plasma quantities will be denoted by subscripts b and c respectively. 
Most of the symbols have their standard meaning, a denotes the particle species (i --ions, e -electrons), n is the density, v denotes the on collision frequency of the species a with neutrals, Teb is the beam electron temperature in energy units and subscripts i and z represent perpendicular and parallel to the magnetic field respectively, etc. In equations (2)-(4), inertial effects were neglected, Pedersen mobility effects for electrons were also neglected in comparison to the ion Pedersen drift.
In the stability analysis, quantities are split into equilibrium and perturbed components, f = fo + f with the perturbed quantities varying as exp (ik'r-iwt). In the above, we have made the electrostatic assumption for the perturbed electric fields, E = -V$.
From the set (6)-(8), one readily obtains
The right hand side of equation (9) contains the effects of an electron beam on the mode driven unstable by the current convective instability, which is described by the left hand side of eq. (9) (i.e., setting nb/noc -0 one regains the dispersion relation obtained by Ossakow and Ghaturvedi, 1979) .
As an illustrative example and a special case of interest, we assume the electron beam to be cold (T 0) and uniform (VlIn nb = 0). One then eb bc obtains, from eq. (9),
so that (with w = R + iy) v k 1~n n
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In deriving equation (10), we further assumed that me vecn/mIVin << 1,
The latter assumption is reasonable, since we are interested in the effects of the beam on the mode which grows due to an absolute instability (without the above assumptions, (9) has two roots, one
given by (10) 
where a 1 + (nbV oVecn /n ocv bVbn).
One gets for the growth rate of the current convective instability We now see that the beam effects are more complex than before on the growth rate of the CCI, and their contributions to reduce or increase the growth rate would depend on, in addition to the relative sense between beam velocity and the drift direction, the direction of the beam density gradient. However, for diffuse aurora situations, a beam with parameters, nb/noc -10 -2 , and vb -3 x l0 8 cm s -1, these contributions re down by a factor of -0(10 -5 ) for equal beam density and cold background density gradients (where we have used v -I km s-). Therefore, beam effects appear to be much too small to have any practical implications on the growth rate of the CCI.
In conclusion, we find that the soft precipitating fluxes of electrons
(1 100 eV) may have little effect on the large scale size (-1 km) slow processes like the current convective instability induced structures for the diffuse auroral situation. However, in calculating growth rates or stability thresholds from say (10a) with even nb = 0 one must notice that it is v o (i.e., the cold current velocity) that enters the growth rate.
Since magnetometers infer total parallel (to B.) current from their 
